Purpose Retinitis pigmentosa (RP) is the most common retinal degeneration causing blindness. Although their clinical problems are amenable for the clinical diagnosis, their day-to-day problems for having to live with the disease are mostly unexplored. This study aims to explore and understand the issues and impact of people with RP on quality of life (QoL). Methods A qualitative research methodology to facilitate the understanding of the experiences of people with RP was carried out. Data were collected through audio-recorded semi-structured interviews. Thematic analysis occurred through the process of line-by-line coding, aggregation, and theme development using the NVivo-10 software.
Introduction
Retinitis pigmentosa is a group of inherited retinal disorders that affects the photoreceptors and the retinal pigmentary epithelium. 1 In some disorders the rods are affected first and the cones later (termed rod-cone dystrophy) or the reverse (cone-rod dystrophy). Rod-cone dystrophy is the most common form of RP, in which the first manifestation is night blindness, followed by decreasing visual fields and eventually leading to blindness after several decades. The prevalence of RP is 1 in 3000 to 1 in 5000. 2 Majority of the disorders have a genetic basis 3 and involve photoreceptor cell death by apoptosis. Retinitis pigmentosa can be inherited as autosomal dominant (30-40%), autosomal recessive (50-60%), or X-liked recessive (5-15%) manner. [3] [4] [5] [6] The role of oral vitamin A and docosahexaenoic acid (DHA) in slowing down the degenerative process in typical RP is not well established. 7 However, dietary modification and nutritional supplements may be beneficial for rare syndromic forms of RP. 8, 9 Newer therapeutic modalities for RP include gene therapy, cell transplantation, neuroprotection and hyperbaric oxygen. 10, 11 Retinitis pigmentosa is a disabling disease that is currently incurable. It typically starts at the early teenage years and progresses to severe visual impairment during the 4th and the 5th decade. The classical symptoms of RP include nyctalopia (night blindness), peripheral visual loss and in advanced cases central visual loss and photopsia (seeing flashes of light). Apart from the classical symptoms, people with RP exhibit difficulty adjusting to changing levels of illumination, difficulty seeing in poor contrast, 12 abnormal temporal processing, 13, 14 and motion perception anomalies. 15 All these difficulties along with the progressive visual loss can have a serious impact on quality of life (QoL) of an individual with RP. Even though these problems are identified clinically, limited research has been conducted to understand the impact on day-to-day life of people with RP from their perspectives. A well-conducted qualitative study is essential to understand the patient's experience of living with RP. Hence, the aim of this study was to explore the issues and impact of people with RP on QoL.
Materials and methods
Twenty-three participants with RP were recruited through a nonprobability, convenience sampling techniques. Participants were recruited from the Royal Society for the Blind (Adelaide) and Retina Australia Society (Queensland, Western Australia, Victoria, New South Wales, and Canberra) through emails and flyers. Participants who responded to the email request and the flyers were sent out a research pack consisting of an invitation letter, participant information sheet, consent form and demographic form in the post. Upon receiving the consent form, participants were contacted through telephone to organise a date and time for an interview. A semi-structured interview guide was developed from existing literature and expert consultation and it was validated by a panel of experts. The interviews were carried out over the telephone. All the interviews occurred between August 2014 and June 2015. All interviews were audio recorded and transcribed. Interviews were carried out till thematic saturation (no additional new information arising) was obtained.
An ethical approval was obtained from the Southern Adelaide Clinical Human Research Ethics Committee and the corresponding ethics committees at health care facilities and the study adheres to the Tenets of Declaration of Helsinki.
Data analysis
We used an inductive approach where the content of the data directed the coding and the theme development (data-driven). 16 Nodes (words or phrases) to code text segments were generated after scan reading individual transcripts. The nodes bear meaning of the text segments to be coded by them as close as possible. For this, we carried out an open coding strategy which entailed lineby-line coding approach. Each transcript was coded using the nodes in its entirety. Once the coding was complete, individual nodes were reorganized by assimilating them into different categories (that is, nodes of similar concept were brought under the umbrella of a mother node (potential major theme)). The mother nodes with component child nodes (potential sub-themes) were explored to identify linkage between similar patterns across the transcripts. 17 This exercise helped us to identify key threads. These key threads were then re-assessed by the authors to come to a decision whether they qualify to form a theme. Any discrepancies between the authors were resolved by discussion. New or improved themes that emerged from later transcripts were incorporated into the coding hierarchy, and earlier transcripts were updated to reflect the modification. The computer program QSR NVivo 10 (QSR International Pty Ltd) was used to code the transcripts systematically.
Rigor
Several identified strategies were used to enhance the trustworthiness of this study including credibility, transferability, dependability, and confirmability. Credibility was achieved through adoption of systematic, in-depth field work and triangulation of time and space (various times of the day, week, and year were used in the collection of the data and use of multi-sites for participant recruitments). Transferability was achieved through description of the clinical context of the study and description of the demographics of the participants. Dependability was achieved through in-depth description of the methodology and confirmability was achieved through the recognition of shortcomings in study's method and their potential effects.
Results
A total of 23 interviews were conducted (mean age = 55.6 years (SD = 14.3); range = 28 to 81 years; females, 14). Two-thirds of the participants were above the age of 50 years and all the participants had bilateral disease ( Table 1 ). The mean age of onset of the disease was 18.8 years (SD = 11.8) and the mean duration of the disease was 38.9 years (SD = 14.7). We identified five major QoL themes: (1) struggle to perform important day-to-day tasks (activity limitation); (2) concerns about disease progression disease outcome and personal safety (health concerns); (3) facing a lot of emotional and psychological challenges (emotional well-being); (4) experiencing a myriad of visual symptoms (symptoms) and (5) adopting different strategies to manage stressful circumstances (coping; Figure 1) Struggle to perform important day-to-day tasks (activity limitation)
Participants with RP frequently reported difficulty in performing important day-to-day tasks such as reading, seeing in changing light conditions, shopping, driving, playing sports, taking part in leisure activities and doing household chores (Table 2) . They reported difficulty in reading books, menu cards, magazines, and newspapers.
'My biggest loss for my own self is reading a novel. I used to love to sit down and read a novel and I can't do that now. I can read still but only for very short periods. ' They often reported missing out the fun of reading and had to rely on low vision assistive devices such as closed circuit television (CCTV), iPhone, kindle, computers and talking books for reading. Poor or too bright lighting conditions are also reported to be a challenge. They eloquently mentioned various situations where they faced difficulties in seeing under different light conditions such as in dark, dim-lights, and bright lights. They were comfortable doing online shopping as they could avoid relying on others for transport. Participants had difficulty in driving both during the day and the night and not being able to drive and associated loss of independence by some has tormented as regret in life. They had difficulty playing sports due to poor hand-eye coordination. Cleaning was the most difficult household chore reported. Other difficulties reported were engaging in leisure activities such as knitting, gardening and playing lawn-bowls and self-grooming.
They experienced difficulties when walking in unfamiliar places, crowded places and using steps. Navigation in unfamiliar places was the most frequent mobility difficulty reported. Being in unfamiliar surrounding caused anxiety and stress. Using a white cane or a guide dog or asking for assistance were some of the methods used by RP people to navigate in such difficult situations. However, they were quite confident walking and navigating in familiar surroundings. They also struggle in confined places and busy places such as shopping malls and airports and generally tried to avoid going to such places. They also expressed dislike for crowds and steps. Going downstairs was reported as a more difficult task than going upstairs. Medical comorbidity, n (%) Yes 12(52) Figure 1 Major quality of life (QoL) themes in people with retinitis pigmentosa (RP). X axis: codes = number of times the attribute was discussed across all the transcripts analysed. Y axis: QoL themes. Theme 1, struggle to perform important day-to-day tasks; Theme 2, concerns about disease progression, disease outcome and personal safety; Theme 3, facing a lot of emotional and psychological challenges; Theme 4, experiencing a myriad of visual symptoms; Theme 5, adopting different strategies to manage stressful circumstances. People with RP expressed lots of concern about their health, disease outcome and personal safety. One of the major health concerns was having frequent accidents such as falls and bumping into things.
'The other fear is that I keep bashing into things and falling over things and hurting myself and getting bruises and scrapes and stuff like that. ' Having to rely on others for reading, shopping, transport, and getting around in darkness was again a major concern. They generally expressed dissatisfaction towards the medical service providers as they felt that the information provided by them was inadequate. The prospect of losing eye sight completely or going blind early was also the biggest concern. The uncertainty of their future as a result of the visual loss, life and career was one of the pressing concerns mentioned. Learning new ways to do everything was challenging for them. They also raised concerns about handling emergency situations such as bushfire, house fire and thunder storms.
'There's fear of being in a place, that if it catches fire or in an accident or something and not being able to get yourself to safety because you can't see, so that's quite frightening.'
Facing a lot of emotional and psychological challenges (emotional well-being)
Participants with RP face a lot of emotional and psychological challenges due to their progressive visual loss. Frustration, worry, shock, anxiety and feel as a burden were the commonly expressed emotions. They frequently expressed frustrations which results from myriad of reasons such as not knowing what to do when being diagnosed with RP, having to learn different ways of doing things, inability to participate in sports and having to depend on people, technology etc.
'It was frustrating because when they give you the diagnosis that you've got this eye condition and you're going to go blind you're in so much shock and you don't really know what to do. ' They worried about their future, their employability, their eye condition, and their coping skills. Unfamiliar surroundings, uncertainties about the progression of the eye condition and inability to identify social cues when in a group caused anxiety. They also go through bouts of depression that is sparked by some kind of life event such as people getting married or people having children that reminded them that life is different to everybody else's. They felt embarrassed and did not want to associate with being a disabled person or being a blind person. Fear of being left on their own, fear of rejection by people or partner and fear of having accidents were often reported.
'Probably being left on my own would be the biggest fear.'
Experiencing a myriad of symptoms (symptoms)
The commonly cited symptoms were night blindness, restricted visual fields, difficulty in discriminating colours, difficulty in adjusting to different light conditions and poor contrast vision (Figure 2 ). Night blindness was the most common symptom.
'I've always had the night blindness but when I was about 15, I suppose, was when it really got to the point where it was difficult to get around. ' Restriction of the peripheral visual field caused depth perception issues resulting in frequent tripping and bumping into things. Limitation of the visual fields was also associated with difficulty in working with computer screens and watching movies. These people had trouble discerning colours that are of a similar spectrum such as yellow and white or blue and green. Adjusting to different lighting condition was also a big issue. People with macular oedema reported worsening of their central vision. They also reported that they have difficulty in seeing things that are of poor contrast.
'My contrast, it depends on the colours. If they're very light colours, no, I don't have any contrast.'
Adopting different strategies to manage stressful circumstances (coping)
Coping strategies were commonly discussed by all the participants. They expressed their resilience in facing the Eye nature of their eye condition. Some of the commonly reported coping strategies were trying to be optimistic, accepting their eye condition/visual loss and learning to live with the eye condition. 'It has taken a lot of work to become more comfortable and accepting of it and I've got a lot less angst now, but I have had to go to counselling and there's been a lot of tears and reliance on people for support. ' Trying to be optimistic and thinking that there are people much worse than them helped them to cope better. Accepting their eye condition and learning to do things in a different ways was also a common coping mechanism among these people. They tried to get away with their frustrations by listening to books, playing sports and travelling to places to meet people. Interacting with people with similar eye condition was also an important way of coping. Thinking that their eye condition was not life threatening helped them to move on. They also learned to enjoy life and appreciate it.
'I work very hard to have a good life despite my vision loss and as long as I can have a good meal a couple of times a week and a couple of glasses of wine that'll do.'
Other QoL issues
People with RP had difficulty interacting with their friends and family members. Difficulty in identifying social cues and inability to participate in social events in the evenings made social life a bit harder for them. Their progressive visual loss was not well understood by their family members and friends that affected their long term relationship with them. Despite these hardships majority of the participants were very independent. Early onset of the disease affected their career development and progress in life. Difficulty in finding suitable jobs and reduced job opportunities were frequently reported. They had to frequently change jobs to suit their abilities due to the progressive worsening of their eye condition and majority of them had to give up work and retrain into something else. Loss of income associated with loss of job caused financial constraints.
'I was earning a very good income and that was cut completely. Well now, as a remedial massage therapist I do have an income but it's still very small at the early stages of my practice but it will grow, I know over time. ' Inconveniences ensued in day-to-day life for having to live with RP and the subsequent vision loss was commonly discussed. Lack of independence and having to rely on others was reported as one of the major inconvenience. Having to plan and organize for the things beforehand was also a major inconvenience. Most of them depended on gadgets for doing most of the things such as reading, shopping, moving around and so on. Having more complicated travel plans because of driving limitations, having to allow a bit of extra leeway when going to unfamiliar places, having to concentrate on things harder, having to be slower and more careful, and having limitations on where you can go were the other inconveniences.
'I still go places I don't know but I do allow -I must admit I do allow either extra time or extra awareness because it's unfamiliar and I know I'm not going to recognise things so I have to allow myself a bit of extra leeway.'
Discussion
This study systematically explored the overall impact of RP on quality of life. The participants of this study described emotional impacts and adaptation to their visual disability that were consistent with previous qualitative research. 18, 19 Our study shows that people with RP experience a myriad of QoL issues. We identified five major QoL themes (activity limitation, health concerns, emotional well-being, symptoms, and coping). This information may be used to help inform the eye care providers, who should take such perspectives into consideration when evaluating and managing their patients with RP. Moreover, understanding the extent of the QoL impact of these people can help identify subgroups with relatively poor perceived health and help guide interventions to improve their situations and avert more serious consequences.
Activity limitation was the major QoL issue among people with RP. The greater functional limitations experienced by the people with RP may be due to bilateral involvement, severe visual impairment and the progressive nature of the eye condition. Participants expressed a series of concerns because of uncertainty surrounding their eye condition which is progressive and incurable. Similar health concerns were reported in previous qualitative studies. 19, 20 People with RP face a lot of emotional and psychological challenges due to the physiological stress associated with the vision loss. Studies show that vison loss, from any eye disease has been linked with a range of emotional and social issues. 21, 22 People with vision loss may experience emotional reactions like fear, anxieties, frustration, depression and embarrassment. 23, 24 In fact, the most common psychological comorbidity in vision loss is depression and it has been shown that people with visual impairment have high incidence of depression. [25] [26] [27] People with RP also expressed a lot of emotional reactions such as frustration, anxiety, depression, shock, worry, and fear. Social manifestations of vision loss include increased social isolation, family problems, and divorce. 23, 28, 29 Similar social issues were reported by people with RP. Progressive loss of the photoreceptors causes a myriad of Quality of life impact in retinitis pigmentosa M Prem Senthil et al visual symptoms in RP. The common visual symptoms among our participants were night blindness, progressive visual field loss, and difficulty in light adaptation. In contrast, a previous study has reported a different set of symptoms (day-to-day visual fluctuations, intermittent diplopia, photopsia, high glare, and visual hallucinations). 18 Individuals with RP experience different levels of stress. It could be due to uncertainty to their ability to perform different activities, lack of independence, increased fear of falling due to difficulties with mobility and increased mental effort and information processing required to compensate for the limited visual information. 30, 31 However, most people with RP are able to cope with their visual loss by adopting several coping strategies. Trying to be optimistic and accepting their eye condition/visual loss were the common coping strategies adopted by our participants. Similar coping strategies were reported in previous studies. 18, 19 People with RP have greater functional limitations compared to people with major blinding retinal conditions such as age related macular degeneration (AMD) and diabetic retinopathy (DR), because in these major blinding conditions the visual disability is mostly due to the loss of central vision, 24, 32, 33 whereas in RP the visual disability is due to the loss of both the peripheral and the central vision. Retinitis pigmentosa also causes a greater emotional and psychological impact on the individuals than AMD and DR because RP is not treatable, whereas AMD and DR are mostly treatable. The major health concern among people with RP was going blind, whereas the major concern among people with AMD and DR was mostly related to the treatment outcomes. 24, 32 Early onset of the eye disease affects the career development and progress in life of people with RP, which is not the case in AMD which typically has a late onset.
There are currently nine RP-specific patient-reported outcome (PRO) instruments. 31, [34] [35] [36] [37] [38] [39] [40] [41] The motive behind our endeavor to develop a comprehensive RP-specific PRO is that none of the existing PRO instrument has undergone comprehensive validation in this disease group and their content coverage is limited to measuring only a few QoL domains (predominantly mobility). [42] [43] [44] Lack of an appropriate RP-specific PRO measure restricts the understanding of the full impact of RP on QoL. Understanding patients' perspective is also critical as newer treatment modalities such as gene therapy, cell transplantation, retinal prosthesis and neuroprotection are fast emerging. Moreover, the US Food and Drug Administration (FDA) and most funding organisations now insist on using PRO instruments in clinical trials to assess the intervention/treatment outcomes. Hence there is also a need for developing comprehensive and psychometrically sound RP-specific PRO instrument. The findings of this study will guide us to develop the content (items) of a comprehensive RP-specific PRO instrument, which will be technologically advanced in the form of item banking implemented via computer adaptive testing (CAT). An item bank is simply a large collection of items/questions that measure a unidimensional construct such as activity limitation, emotional well-being, social participation, and so on. 45 A disease-specific item bank will have a series of calibrated item pools covering important domains of QoL. 44 The CAT system choses the best and highly informative items from the available item pool that closely match with the participant's ability. As the item administration is based on the participant's response to previous items, the CAT provides an effective, quick and precise measurement of QoL. 46, 47 Item banks have been developed and implemented in other fields of health care 48, 49 and is currently under construction for eye diseases such as glaucoma, DR and AMD. 24, 50, 51 One of the limitations of this study was the small sample size. Unlike a quantitative study where the statistical power of the study depends on an adequate sample size, in a qualitative study the sample size should be adequate enough to assure that most of the perceptions that might be important are uncovered, but at the same time should not be too large to become repetitive. The sample size in the qualitative data should follow the concept of saturation when the collection of new data do not shed any further light on the issue under investigation. Our sample size for this study was based on the information saturation. The other limitation of this study was that our cohort had predominantly people with late stages of RP and we did not have a broad spectrum of people with RP. This is because our cohort was selected from charity organizations. People who suffer more from the disease are more likely to join organizations to seek more information and support. These people are also more likely to take part in research. This could have resulted in selection bias. Ideal would be to have even distribution of people with different disease severity and age distribution in the cohort. However, we had five individuals (22% of participants) who were younger than 40 years and their perspectives were also obtained. The youngest participant we had was of 28 years. Moreover, RP is a heterogeneous disease and our finding may not be generalized to all the people living with RP. The other limitation of this study was that greater number of our participants were females. Retinitis pigmentosa has no racial, ethnic or sexual predilection. However, the X-linked type is more prevalent in males. More number of female participants may be because women are more likely to participate in surveys than men. 52, 53 
